Abstract. Self-reinforced plastics are manufactured by producing partly crystallized tapes, weaving fabrics, and hot-pressing of several layers of fabric. As there is no matrix accommodating the reinforcing elements the apes are locally welded to each other during hot-pressing. Upon loading pronounced strain localizations can be found using digital image correlation DIC. The localization occur on a mesoscopic scale near crossing points of the tapes and on microscopic scale between different fabric layers, if there are imperfect bondings of between the tapes. These imperfections are more likely to occur in the center of the specimen as can be visualized using computer tomography. The size and number of the bonding defects can be changed by modifying the parameters during hot pressing and by choosing different numbers of fabric layers.
Introduction
Micro-mechanical analysis is applied to a graded self-reinforced plastic material in order to describe the role of bonding defects under fatigue loading. As a starting point, specimens were subjected to quasistatic monotonic loading with the purpose of identifying weak points which may act as damage initiators under fatigue loading. The experiments were conducted with a tensile/compression module under a high resolution optical microscope. During each tensile test, micrographs were taken with a constant frame rate and analyzed using digital image correlation.
The focus is based on two main issues, namely the weave visible on the specimen surface and the cloth layers in depth direction.
Results
During the tensile tests, deformations on the surface were localized in the vicinity of the crossing points of the fillets (Fig. 1) . It was found that the tensile strains are concentrated at the crossing points. 
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Moreover there are also regions of high tensile strains perpendicular to the load axis which does not coincide with the fillet boundaries. This can apparently be caused by three-dimensional effects like subsurface cracks or cloth layers beneath the surface with reduced bonding between the fillets. Therefore the deformation field in thickness direction was studied with the purpose of illuminating the interaction between the cloth layers during the tensile test. Upon loading, there are visible local displacements which cause high transverse strains in the vicinity of the microstructural feature.
For getting a better understanding of the three-dimensional-effects, the microstructure is analyzed by the use of a micro-CT (micro-computed tomography, Fig. 2) .
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